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Introduction
The Bonsmara was bred at the Mara and Messina Research Stations under the guidance of the late Prof JC
Bonsma. From crossbreeding results the development of the Bonsmara was based on a 5/8 Afrikaner and 3/8 Exotic
(Shorthorn/Hereford) breeding admixture. The first calves of this type were born in 1943. The Bonsmara Breed Society
was formed in 1964, but only promulgated in 1972. During 1975 the Wesselsvlei and Roodebos lines were identified
and developed as separate lines. In 1985 the Vaalhartz line was developed following a project in which the Australian
Belmont Red breed was involved (Scholtz et al., 1999). An inbreeding coefficient is defined as the probability that two
genes at a locus are identical by descent. Wright’s coefficient of inbreeding, named after its originator Sewall Wright,
is known as the most commonly used measure of inbreeding (Van Vleck et al., 1987). The aim of this study was to
compute inbreeding coefficients and report on the inbreeding of the Bonsmara breed.
Materials and Methods
Pedigree information of the Bonsmara breed since 1955 was obtained from the INTERGIS.  A total pedigree of
969 889 animals, including base parent/s, were included. Problems encountered in editing the pedigrees, were as
follows: “progeny” born before their parents; “sires” being dams as well and vice versa, sires and “dams” being too
young when their first calves were born. Animal Breeder’s Toolkit (Golden et al., 1992) was used to calculate Wright’s
inverse numerator relationship matrix and inbreeding coefficients. This algorithm requires that the pedigree consists of
three columns: individual ID, sire ID and dam ID, with a record for every individual in the population. The pedigree
file must be constructed so that every parent preceeds its offspring. Every parent must also have an individual record,
and unknown parents must be indicated with a period (.).
Results and Discussion
Since 1955 a total of 222 701 (23%) animals were inbred. The highest inbreeding coefficient was 37.55%. The
average inbreeding coefficient of all the animals in the pedigree was 0.64% and that of the inbred animals was 2.78%.
Figure 1  Increase in inbreeding in the Bonsmara breed from 1959 to 1999.
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From Figure 1 it can be seen that inbreeding in the Bonsmara breed is gradually increasing, but at a level that is
acceptable.  Inbreeding should not exceed 0.3% per year (Van der Westhuizen & Mostert, 1998).  Of more concern,
however, is the increase in the number of animals being inbred (Figure 2): 65% of the animals born in 1998 were
inbred with a mean inbreeding coefficient for these animals of 1.85%.
Figure 2.  Number and percentage of inbred animals in the Bonsmara breed.
Conclusions
Although the rate of inbreeding is low in the Bonsmara breed, the percentage of animals being inbred increased
drastically since 1984. Breeders should take note of this and sensibly mate the animals to keep the rate of inbreeding
below 1.5% per generation. By doing this, the regression in performance of the breed can be counteracted by natural
and artificial selection.
References
Golden, B.L., Snelling, W.M. & Mallinckrodt, C.H., 1992.  Animal Breeder's Toolkit. User's Guide and Reference
Manual. Colorado State University.
Scholtz, M.M., Bergh, L. & Bosman, J., 1999. Beef Breeding in South Africa. Agricultural Research Council, Animal
Improvement Institute, Irene, South Africa.
Van der Westhuizen, J. & Mostert, B.E., 1998. Inbreeding and the stud breeder. Afrikaner Journal, 44, 77.
Van Vleck, L.D., Pollak, E.J. & Branford Oltenacu, E.A., 1987. Genetics for the Animal Sciences. W.H. Freeman and
Company, New York, p.214.
0
10000
20000
30000
40000
50000
60000
70000
19
55
19
59
19
61
19
63
19
65
19
67
19
69
19
71
19
73
19
75
19
77
19
79
19
81
19
83
19
85
19
87
19
89
19
91
19
93
19
95
19
97
Year of Birth
N
u
m
b
er
 o
f 
an
im
al
s
0
10
20
30
40
50
60
70
P
er
ce
n
ta
g
e
% Inbred animals
All Animals
Inbred animals
